• We analyze a less-known but profound impact of additions to the S&P 500 -the impact on publicly traded options of the added company. Our analysis sheds new light into the enormous magnitude of index change related price movements in the options market, and provides insights on replicable trading strategies.
Introduction
The S&P 500 is the most-widely benchmarked index in the world, with more than $1 trillion directly invested in it and several trillions more benchmarked against it. The price changes associated with changes to the S&P 500 are widely known as the "index effect." The index effect has been widely investigated.
In this paper, we analyze a less-known but profound impact of additions to the S&P 500 -the impact on publicly traded options of the added company. To the best of our knowledge, this is the first-ever detailed analysis of the index-effect on the options market. Our analysis sheds new light into the enormous magnitude of index change related price movements in the options market, and provides insights on replicable trading strategies.
Literature Review

The S&P 500 Index Effect
From tests of demand curves of stocks to more recent industry research on "wealth loss" associated with changes to popular stock indices, index effect has been a much-researched topic. The fact that stocks added to a popular index experience excess returns and volumes between the announcement date (AD) and effective date of change (ED), followed by a small post-ED correction has been well documented over the last two decades. Several theories exist to explain this phenomenon. Dash (2002) summarizes prior studies attributing the index effect to one of five competing hypothesis. According to the price-pressure hypothesis, prices will reverse after the index change when heavy index fund trading subsides around the change date. According to the imperfect substitutes hypothesis, the price effect is permanent because index fund buying changes the available float of shares. The liquidity hypothesis suggests that prices are affected if the liquidity of stocks being deleted is affected. According to the information content hypothesis, index addition and deletions have information on firm specific factors that will affect prices of the firm's stock. Also, additions and deletion from the index affect the level of scrutiny and analyst coverage of the stocks. According to the selection criteria hypothesis, evidence of abnormal returns is not robust since the stock selection process followed by index providers itself uses historical prices.
Prior to 1989, it was Standard & Poor's policy to announce and implement changes in the composition of the index simultaneously. Harris and Gurel (1986) and Shleifer (1986) investigated S&P 500 composition changes over the 1976-88 period and found a change-day positive abnormal return of approximately 3% for additions.
Standard & Poor's policy since October 1989, however, has been to pre-announce constituent changes. Lynch and Rendenhall (1997) analyzed price and volume data for firms added to the S&P 500 from March 1990 through April 1995. They found a significant positive cumulative abnormal return of 3.8% over the period starting the day after the announcement that is only partially reversed following additions. Beneish and Whaley (1996) analyzed the effect of changes in S&P 500 index composition from January 1986 to June 1994, a period during which S&P began its practice of pre-announcing changes five days beforehand. They concluded that the new announcement policy had altered the way stock prices react to index changes.
More recently, research has focused on index fund managers and investors. Dash and Blitzer (2004) assert that changing behavior of index fund managers, increase in assets in S&P MidCap 400 from which stocks may be deleted when they are added to the S&P 500, and more competition among arbitrageurs, has led to an overall decline in index effect. Chen, Noronha and Singal (2006) estimate that index fund investors lose $1 to $2 billion dollars a year because of the index effect in S&P 500 and Russell 2000.
Index Changes and Options Prices
While event studies on stock prices are common, event studies on options are less so. In particular, we found one prior literature that studies the impact of index effect on options prices. Dhillon and Johnson (1991) looked at the prices of options for S&P 500 additions with traded options in the 1984-88 period. They observed that call prices increase upon the announcement, and that there is no significant difference between the price rises for stocks
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Standard & Poor's 4 that do and do not have traded options. Because the call prices could have increased due to an increase in variance, they also looked at put prices. They observed that put prices decline, which is inconsistent with a variance increase.
Research Methodology
Data
The study includes all S&P 500 new additions with exchange traded options between We usually take the last trading price as the close of the day on each option. However, if the last trading price is missing, or if the last is lower than the bid (or higher than the ask), we use the mid price calculated from bid and ask instead. Our options data do not have the open price or intra-day price of the options. Therefore, we limit our research to daily price changes at the most granular level.
Methodology
Assuming that the new additions usually experience abnormal upward price shock upon addition to the S&P 500, we test both a long-call strategy and short-put strategy. We use the near-term at-the-money (ATM) options, as they are usually the most liquid options traded in the market and most affected by the underlying price shock. We test six holding periods of the option positions, as illustrated in Exhibit 1. For long call positions, holding period returns are calculated as:
where Cstart, Cend are the closes of the call option on the start day and end day of the period.
For short put positions, holding period returns are calculated as:
where Pstart, Pend are the closes of the put option on the start day and end day of the period.
In addition, we run regression of the option returns on the following factors: stock beta in the past year, company market capitalization, and option premium. The purpose of our regression is to identify the main driving forces of the positive option strategy return.
Results
We evaluate index effect on options among three different dimensions:
• Impact on option trading volumes
• Impact on option prices
• Transfers vs. Outsiders
Impact on option trading volumes. As expected, option trading volume surges after the announcement. The five-day average trading volume of near term ATM calls increases from 2223 contracts to 2557 (a 15% increase), and the five-day average trading volume of near term ATM puts increases from 1666 to 2486 (a 49% increase). To isolate the effect of the underlying price and the volatility, we turn to the price move of put options. We exam another bullish option trading strategy, shorting puts, in the same set of stocks. If the return of call options comes from the move of volatilities, we expect the put options to move in the same direction of calls, hence, shorting puts shall give a reverse pattern of returns. If it is the underlying price shock that drives the call option prices, shorting puts shall follow the same pattern of returns.
Exhibit 2: Impact on Option Trading Volume
% Increase of Five-Day Option Volume
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The holding period return of long call options of all 93 stocks is illustrated in Exhibit 4. The similar pattern of returns confirms that, option returns, from both long call and short put positions, come from the abnormal move of underlying stock prices. We take one further look at the relationship between option returns and the underlying returns. Although driven by the underlying price move, right after the announcement, the returns from long calls and short puts are significantly different from, in this case, larger than the stock returns. It seems that the stock price move brings an extraordinary shock in the option market. From above, we clearly see that the excess movement in the underlying stock price of the outsiders is further magnified by the use of option strategies. If we enter a long call position on an addition from outside S&P composite on AD, we will get a 122.88% return the next day on average, which doubles the average return of a long call position on an upgrade within the S&P index family.
What catches our attention is that, if the underlying stock is an intra-index transfer, most option return seems to be realized right between AD and AD+1. If we enter the long call position on AD+1, only 5.06% return is left by the effective day. However, if the underlying stock is added from outside the S&P family, on average, we reap a 31.88% return between the AD+1 and ED. This seems to be a more executable trade in reality.
What Explains The Returns of Options?
To find out the driving forces behind the return of options, we regress the cross-sectional holding period returns of option trading between the announcement day and the effective day on three factors: beta of the underlying stock, market value of the company, and the option premia (as percentage on the underlying stock price).
The linear model we want to evaluate is: The holding period yield of the long call strategy between the announcement day and the effective day seems to be partially related to the three factors we tested, with an adjusted Rsquare of about 26%. The F statistic confirms that the variables as a whole have significance.
High-beta stocks tend to have high returns from the long call position. Not surprisingly, the call premium has a negative impact on returns while the other two factors have a positive impact. Exhibit 9 shows the regression results. Exhibit 10 shows the regression results on the holding period yield of the short put strategy between the announcement day and the effective day. Beta still tends to be a major factor in option returns, however, the market value and the put premium lose their significance. Interestingly, beta of the underlying stocks does not have as profound effect on the holding period returns on inter-index transfers as on the outside additions. Instead, market value plays a much more significant role. We also note that the linear model has a better fit for outside additions than for inter-index transfers. We also compare the regression results on the short put strategies on inter-index transfers and outside additions. Summaries are listed in Exhibit 13 and Exhibit 14 for summary. The regression on the inter-index transfers has a much better fit than on the outside transfers. Beta, market value and put premiums can explain 44% of the short put position returns on the transfers. Market value seems to be a driving force. However, this linear regression does not see significant driving forces on the outside additions. 
Conclusions and Areas For Further Research
There is a sharp change in volumes and prices of stocks options following the announcement of their addition to the S&P 500. In general, the changes in at-the-money call and put prices are twenty to thirty times higher than changes in the corresponding stock price. Trading volumes increase by 15% to 49%.
Comparison between the inter-index transfers and outside additions finds more profound index effect on options prices if the underlying stocks are introduced out of the S&P 1500 index family. Between announcement and effective dates, the median at-the-money call option rises 120% for additions from outside the S&P 1500, and 32% for promotions within the S&P index family. The median at-the-money put option falls 63% for additions from outside the S&P 1500, and 31% for promotions within the S&P index family.
It is not possible to capture most of these price changes because they happen very shortly after the announcement. Our study shows two executable strategies that have delivered statistically significant returns at the 5% confidence level:
1. Buying at-the-money calls for stocks added to S&P 500 from outside the S&P 1500 on the day after the announcement date, and selling the position on the effective date. This strategy yields returns of 31% on average.
2. Selling at-the-money puts for stocks added to S&P 500 from inside the S&P 1500 on the day before the effective date, and selling the position on the effective date. This strategy yields returns of 10% on average.
forces. Beta of the underlying stocks plays the most significant role in the options returns.
High beta stocks tend to have high returns from the bullish option trading strategies, whether it's a long call or a short put. Option premiums and market value affect the option returns as well, but they seem to lose their statistical significance on the short put strategy.
However, these three factors work differently on inter-index transfers and outside additions.
Long call returns on inter-index transfers are almost immune to the beta factor; they are more sensitive to the market value and option premium instead. If the underlying is an outside addition, however, the call return will be driven by the beta and the call premium.
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